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Figure A-1.TMDL-listed Segments and Coverage Area for Quilceda Creek and

Allen Creek
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Figure A-2. TMDL-listed Segments, and Coverage Area for Marshland Drainage

WCTE O D00

| wacroros s

Miles

TMDL Coverage Areas FAAR
% A 2 P T ]
Marshland Drainage Subbasin
| o> s ~ T e 5w e s ST
< = - | - 2 e
1- 1966 2034 Listed Segrents | Tutalip Indhan Resereaton ymans g arcan a:,.m_,‘,,“‘n,,
{ T marstiond Dranage Subbssn Lawes & Banys ...n,&.' “.‘..‘. i Sncawut
{ =2 L = cos 9 e
| D Soononesh County Boundary Fvers & Sraams Bnohomich County ';"::m&'::;-:::’:;-u ="
ek - o Wy 38 B 30y b4 D 8 R
| Coes Maor Roads o B b O RO OO O AN

Appendix A Page A-4



Figure A-3. TMDL listed Segments Coverage Area for Pilchuck River Subbasin
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Figure A-4. TMDL listed Segments and Coverage Area for Woods Creek Subbasin
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Figure A-5. TMDL listed Segments and Coverage Area for French Creek Subbasin
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Figure A-6. TMDL listed Segments, and Coverage Area for North Creek Subbasin
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Figure A-7. TMDL listed Segments, and Coverage Area for Swamp Creek Subbasin
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Appendix B. EPA Manchester PCR Analysis Supplies
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To:

From:

Stephanie Harris

EPA Region 10 Laboratory

7411 Beach Drive East
Port Orchard, WA 98366

Jennifer Oden

Snohomish County Surface Water Management
3000 Rockefeller Ave., M/S 607

Everett, WA 98201

425-388-3464 x4352

Subject: Packing List for Laboratory supplies

Date:

1/14/2010

The laboratory supplies required for the analysis of 100 samples for human and ruminant
bacteriodales are inventoried in the tables below. If you have any questions regarding this

packing list please contact me at 425-388-3464 ext 4352 or Jennifer.Oden@co.snohomish.wa.us.

Box 1 of 2

Item | Supplier/Catalog # Description Quantity/ Units

# Unit Shipped
| Daigger/ EF2025 0.1-10ul pipet tips 960/pack 2

2 Daigger/ EF2030 100-1000ul tips w/ filter 800/pack |

3 Daigger/ FX23565HX Assorted PCR tubes 1000/ pack |3

4 Daigger/LC3688A 20ul gel loading tips 1020/ pack |2

5 Daigger/ EF2028 100ul tips (ART) 960/ pack |

6 Lonza/ 50090 NuSieve 3:1 agarose 125¢ |

Box 2 of 2

Item | Supplier/Catalog # Description Quantity/ Units

# Unit Shipped
1 Daigger/LC3688A 20ul gel loading tips 1020/ pack |3

2 Daigger/ FX3647B Domed hinge PCR tubes 1000/ pack |3
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Appendix C. Field Instrument Calibration Check Form
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Snohomish County Ambient Water Quality Monitoring — Field instrument Calibration Checks

Date: Sample Run: Personnel:
Data quality criteria for Hydrolab/Hach Calibration Checks
Standard % Dift Standard | Measured % Diff. | AJQ/R
HYDROLAB et || AR HACH NTU NTU
Dally Daily
Calibration pH 4* Turbidity
Checks Calibration
Temp Checks
pH7*
3 Temp (#or#3)
Vil Buddy Cond. 0 us/cm
Cond.*
us/cm
Temp
DO% sat. 100.0
*Standard pH & Conductivity is measured during the Calibration process and is set base upon the room temperature of the
conductivity solution at the time of calibration.
How to Calculate Percent Difference
Method
Step 1: Divide the New Value by the Old Value (you will get a decimal number)
Step 2: Convert that to a percentage (by muitiplying by 100 and adding a "%" sign)
Step 3: Subtract 100% from that
Note: if the result is positive it is a percentage increase, if negative, just remove the minus sign and cal it a
decrease.
Use the Table below to evaluate % difference & assign qualifier
A = Accept. Q = Qualify, R = Reject
Data quality criteria for Hydrolab/Hach Calibration Checks
Parameter Units Accept Qualify Reject
pH std. units <or=+025 >+025and<or=+05 >+0.5
Conductivity* uS/em <or=+5% >+5%and<or=+15% | >+15%
Dissolved Oxygen** % saturation | <or=+5% >+5%and<or=+10% |>+10%
Turbidity NTU <or=+5% >+5%and<or=+10% |>+10%
* Criteria expressed as a percentage of readings; for example, buffer = 100.2 puS/em and Hydrolab = 98.7 uS/cm;
(100.2-98.7)/100.2 = 1.49% variation, which would fall into the acceptable data criteria of less than 5%.
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Hydrolab Calibration Check Procedures
DO

Step 1. Take a 1 liter bottle and fill it 50% full with deionized water which has been has been at
equilibrium with atmospheric pressure for at least 12 hours i.e. unseal /open the bottle well in advance
of calibration; Make sure the water in the bottle is close to temperature equilibrium with

the calibration environment, then shake the 1 liter bottle for 40 seconds.

Step 2. Immediately fill the calibration cup with the shaken deionized water up to the black line near the top of the
calibration cap. Turn the black calibration cup cap upside down (concave upward) and lay it over the top of the
calibration cup.

Step 3. Immediately, record three results of DO% sat. shown on the Surveyor Screen at 5 second intervals, on the
reverse of this form for 15 seconds, average the three results and record averaged result in *DO% sat. - Measured”
on the reverse of this form.

pH — two point calibration check
pH7

Step 1. Read the pH 7 Standard at Room Temp. from the Chart on the pH 7.00 Buffer solution label and record the
pH Standard at Room Temp. in the “"pH 7* Standard™ box shown on the reverse of this form.

Step 2. Fill the calibration cup about 25% with pH buffer 7 solution and screw the black calibration cap on. Shake
the Hydrolab for six seconds and pour the pH buffer 7 out.

Step 3. Fill the calibration cup with buffer solution pH 7 again to just above the top of the pH sensor. Wait one
minute for the readings to stabilize. When the readings are stable record the result in the “pH 7 Measured* box on
the reverse of this form,

pH 4

Step 1. Read the pH 4* Standard at Room Temp. from the Chart on the pH 4.00 BufYer solution Bottle and record
the pH Standard at Room Temp. in the pH 4* ”Standard” box shown on the reverse of this form.

Step 2. Fill the calibration cup about 25% full with pH buffer 4 and screw the storage cap on. Shake for six scconds
and pour the pH buffer 4 out.

Step 3. Fill the cup with buffer solution pH 4 again to just above the top of the pH sensor. Wait one minute for the
readings to stabilize, When the readings are stable, record the result in the “pH 4 Measured“ box on the reverse of
this form,

Conductivity - two point calibration check

Step 1. Empty and rinse out the calibration cup from the previous step then, then dry off the conductivity sensor
targets with a cotton swap. Read the Cond. us/cm reading shown on the Surveyor’s Screen, it should read “0.0”, if
so, record the result in the “Measured - Cond. 0* box.

Step 2. Find the Conductivity Standard at Room Temperature using Chart on the 447 us/cm Solution Bottle and
Record the Standard at the Room Temp in the “Cond.* Standard” box;

Step 3. Fill the calibration cup with 447 us/cm - Conductivity Solution to just above the top of the senor, when the
readings are stable record the result in the Cond. * - “Measured” box on the reveres of this form.
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Appendix D. Ecology SOP. Sampling Bacteria in Water
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Washington State Department of Ecology

Environmental Assessment Program

Standard Operating Procedure for Sampling Bacteria in Water
Version 1.0

Author — Nuri Mathieu
Date -

Reviewer — Karol Erickson, Water Quality Studies Supervisor
Date -

QA Approval — Bill Kammin, Ecology QA Officer
Date -

Program Approval — Will Kendra, Watershed Ecology Section Manager
Date -

EAPO12
PROVISIONALLY APPROVED: June 26, 2006

Signatures on File
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Please note that the Washington State Department of Ecology s Standard Operating Procedures
(SOPs) are adapted from published methods, or developed by in-house technical and administrative
experts. Their primary purpose is for internal Ecology use, although sampling and administrative
SOPs may have a wider utility. Our SOPs do not supplant official published methods. Distribution of
these SOPs does not constitute an endorsement of a particular procedure or method.

Any reference to specific equipment, manufacturer, or supplies is for descriptive purposes only
and does not constitute an endorsement of a particular product or service by the author or by
the Department of Ecology.

Although Ecology follows the SOP in most instances, there may be instances in which Ecology uses an
alternative methodology, procedure, or process.
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SOP Revision History

Revision Date

Rev
number

Summary of changes

Sections

Reviser(s)
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Environmental Assessment Program

Standard Operating Procedure for Sampling Bacteria

1.0 Purpose and Scope

1.1 This document is the Environmental Assessment Program (EAP) Water Quality Studies
Unit Standard Operating Procedure (SOP) for Sampling Bacteria. The most common
type of bacteria sampled for is fecal coliform; however, this SOP also covers E. coli and
other types of bacteria.

2.0 Applicability

2.1 This SOP should be followed for all sampling for bacteria in water. It includes
procedures for collecting grab samples from a wadable stream and from boats, sampling
from a bridge, collecting samples from wastewater treatment plant effluent, and
collecting samples from swimming beaches.

3.0 Definitions

3.1 Lotic: Flowing water systems such as rivers and streams.

32 Thalweg: The line defining the lowest points along the length of a river bed.

4.0 Personnel Qualifications/Responsibilities

4.1 No special qualifications required,

5.0 Equipment, Reagents, and Supplies

5.1 Supplies

5.1.1 250 or 500 mL autoclaved glass or polypropylene bottle.

512 Latex gloves (for sites where bacteria level is known or suspected to be high).

5.1.3 Anti-bacterial hand sanitizer or soap.

5.1.4 Coolers.

5.1:5 Ice (Regular, blue, or dry ~depending on shipping method).

5.1.6 Tap water. Sample tags with sample numbers assigned by MEL.

5.7 Lab Analysis Request (LAR) forms.

5.1.8 Sampling extension pole.

5.1.9 Specialized bridge sampler (if applicable).
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Figure 1. Left: Specialized bridge sampler with bottle. Center: 250 mL
polypropylene and glass bottles. Right: Sampling extension pole.

Sample Containers

The normal container for bacteria sampling is a 250-mL pre-autoclaved glass bottle
(with cork stopper) or polypropylene bottle and cap. The bottle normally comes from
the lab with aluminum foil wrapped over the cover to preserve sterility (Figure 1).

When chlorine is suspected to be present, bottles with thiosulfate added should be
requested from the laboratory. The bottles will be marked with yellow stickers on top
to indicate the sodium thiosulfate addition. Thiosulfate will not affect samples if
chlorine is not present. The stopper should have masking tape with black lines, which
means the bottle has been autoclaved.

[f high metal contamination is suspected, bottles must have EDTA added. This is a
special request and must be set up through the laboratory,

Holding times for bottles:

3 months without thiosulfate/EDTA
1 month with thiosulfate/EDTA

500 mL autoclaved bottles should be used when collecting a sample for muliple
bacteria parameters. For example, if analysis for both Fecal Coliform and E. coli is
required, then one sample may be collected in a 500 mL bottle, rather than two separate
250 mL samples or one 250 mL sample (250 mL does not provide enough sample to
analyze for multiple parameters).
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6.0

6.1

6.1.1.1

6.1.1.2

6.1.1.3

6.1.1.4

6.1.1.5

6.1.1.6

6.1.1.7

6.1.1.8

6.1.1.9

6.1.1.10

Summary of Procedure
Sample Collection
General Procedures and Techniques

The laboratory needs to prepare medium for bacterial analysis. It is especially
important that sampling is prearranged with the lab. Two weeks is the preferred amount
of notice.

Sampling for bacteria on Thursday through Sunday must be pre-approved with the
laboratory.

If the range of bacteria concentrations can be estimated before sampling (from past
samples or otherwise), let the lab microbiologist know beforehand or on the sample tags
so the proper set of dilutions can bracket the range.

Since there are two possible methods (Membrane Filter, MF, and Most Probable
Number, MPN), record which method is to be used in the proper ficlds on the Pre-
Sampling Notification (PSN) form, as well as on the Laboratory Analysis Requested
(LAR) form. Both forms can be located in the MEL Lab User's Manual (MEL, 2005) .

If the water is extremely turbid (<25 mL can be filtered) the MPN method is necessary.
Call the lab as soon as possible so they can prepare for this method.

General techniques and procedures apply to sampling special sources such as
stormwater and combined sewer overflows. The Quality Assurance Project Plan
(QAPP) may contain further guidance on sample planning and techniques for special
circumstances.

Prior to collecting sample, have sample tag prepared containing the project name,
sample number. site, date, and space for time. Also have field lab book or page
prepared with similar information.

Do not rinse the bottle and do not pour water into a bacteria bottle from another non-
sterilized container.

Face the opening of the bottle upstream and collect sample from thalweg or
predominant flow. Avoid back eddies and side channels in lotic systems.

Collect sample at approximately 40 to 60 percent of the watet’s depth. Avoid collecting
sample near the stream bed or surface layer. In shallow depths, collect sample from
surface if unavoidable and record in field notes. Do not to let the bottle touch the stream
bed.

XAEA PROGRAMECYEAPSOP \Provisional SOPS\ECY _EAP-SOP_SamplingBactenalnWater.doc_v1.0_626:06_Page 6

Appendix D

Page D-8



6.1.1.11

When possible do not collect samples from stagnant waters. If unsure whether or not
water is stagnant, use flow meter to measure velocity. Try not to collect samples from
water where velocity is less than 0.1 feet per second. In some situations (e.g. sampling
behind a pump station or tide gate) sampling stagnant water may be unavoidable.

6.1.1.12 Be careful not to disturb sediment from the stream bed, particularly in slower moving
waters. For slow moving streams with easily disturbed sediment, collect sample from
stream bank using sampling extension pole (Figure 1).

6.1.1.13 When filling the sample bottle, be careful to pull the bottle out of the water as it reaches
the point where it is filled to at or near the shoulder of the bottle. If the bottle is filled
above this level, immediately pour out (downstream of sampler) enough of sample so
that the water level is at or near the shoulder of the bottle. This will allow enough air
space above the sample for proper mixing before analysis at the lab.

6.1.1.14 For samples with preservative, if overfilling does occur the sample is not lost. The
thiosulfate and EDTA that MEL adds to the bottles is in excess. Pour excess sample out
of overfilled bottles with preservative, otherwise the sample result will be qualified as
“bottle overfill.”

6.1.1.15 [f sampling from a boat, avoid gas and oil contamination. Hold the bottle upstream
while the boat moves forward.

6.1.1.16 Place labeled sample bottle in cooler. It is important to cool to 4°C immediately and
store in dark cooler, as bacteria samples are sensitive to light.

6.1.2 Grab samples (Without Preservative)

6.1.2.1 Remove stopper/lid from bottle just before sampling, leaving the aluminum foil over
stopper/lid. Be careful not to contaminate the cork (glass bottle), cap (plastic bottle) or
the inside of the bottle with your fingers, dirt particles, or dripping water from bridges,
or other sources of contamination.

6.12.2 Remember, DO NOT RINSE the bottle.

6.1.2.3 Hold the bottle near its base, plunge it (mouth down) below the surface, avoiding the
top micro-layer where bacteria tend to concentrate.

6.1.24 While under water, turn the bottle into the current and away from you, the shore, and the
side of the sampling platform or boat.

6.1.2.5 Fill the bottle to the appropriate level (see techniques above).

6.1.2.6 Securely replace the aluminum covered stopper/lid.

6.1.2.7 Rinse any large amount of dirt or debris from the outside of the container

XAEA PROGRAMECYEAPSOPProvisional SOPS\ECY_EAP-SOP_SamplingBacterialnWater.doc_v1.0_6/26/06_Page 7
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